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Abstract 

A sleeve (21) includes a core (22) of transparent synthetic resin and a cladding (23), also of 
transparent synthetic resin, having a smaller refractive index than the core. The core includes an 
optical waveguide (24) extending in an optical axial direction to taper in a conical shape and a lens 
(27) formed at the large diameter end of the waveguide. The lens receives light and converges it. 
There is a circular flange-like guide integral to the outer wall in the vicinity of the lens. The cladding 
(23) is formed concentrically with the core in intimate contact with the outer wall of the core. The 
configuration improves the transmission efficiency of light and contributes to cost reduction of the 
sleeve 
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c. 6 1 c*5J^|g$ixT*5 0. fi:^rc07 7>'i''S66 1 c 

tiss^y^j y^^-T y r 5 9 1 toisitxru >'^^6 2 

[0 0 7 0] r7^^>'^'>i'>^^58^±. 7 x;P-/P«l;^)i 
±XWS1^ 5 7SrlR§-^-S«t'3gcOflX^^6 3, 6 3 

r>X. ±Mcr>mmzli. IRSM6 3, 6 3^EB-t&fiI 

5 (I1I3#BB) {c. ^^:^r(cSt/So yJf:x^T-A6 4 

[007 1] D/^>-^T-A6 4J4, ±s?±y^i^'i^ 
±§55 0 cOfil^TL 5 0 a O 3&i;^4 (c^^-^ 
■5^±§^64a5r^LTtiO. -e<0o ydf v^i^r-A 

6 4 <5D5t4gSSi^»T-r S C t T'. 3Kr ^ ^^4 3 co±leW 

-fe7-i5'^'/u4 2izm-^¥^mm^miz^-ox\>^i. 

[0 0 7 2] ^/v:. 03JC^$il&iO<. r^^VN-^S/ 
>'^5 8cOP5fflJSf*:frtz{i, -?-cor7^>'N'>i^'>-^5 8 

-65. 6 5*<JBf£$ixTiJ0. ^Ty>'^^-vy7-5 
9c7)f^3*-r«.r5j5<^A:^y •yh6 6, 66f-mil:-rs 

[00 731 ^r'J:^:?^^-V yT59{4. msiziik^ix 
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s*D<. ^commmRx/iM^mcr>-&i,zhfz'yxr^y 

mK:^V yh6 6. 6 6*<«0^^J^fi)c$tLTi3 0. 
SgBfc*5ftSr7^^A:5^y yb6 6. 6 6 (—Ifir)^ 

[0 0741 xr!;yi!^^A'>/r5 9<o±s«tiife 
fc<4. a •/ :y^r~J>. 6 4 fcif^S DOSC 6 8*«jgm$ 
ixTtJO. '?•£OIH]gP6 8Srj^^7^^l5«W±, fililM6 
9. 6 9*iAiS$ixTV^i). 

[007511^. u y:?^^^- y-rs 9<r>msmco[^ 
M<±. ;^rU>-^^6 2*sSgf^SJ:3tC^oTV^-S, (0 

7•7^'>'^'>i^'y:^^5 8^^*^-ri>0^L^v^^^l^J^ 

[0076] 7l6r5X4 3 {4. y a^Jl^-Zl^^f-iLXf^S 
7. 5 7?rxni:xj?'dr^.yr5 9i0r7J?'#A^U-y 
h6 6, 6 6S::rt-LT^L7t1*. ^c7):^r'J :^^^drA' 
•y7-5 9$rr7:r>'N^>''>-i?'5 8Jc^^$-ltl>C:t-rffl 
;?i5:-t: <i>flT*5 0 . 7 a:;p_;p^;?ii!rt:f!tc 5 7. 5 7 *i 
JRSS6 3. 6 3fcJRS$fLSt. r5^^>'N'>£''>'^^5 

8tcis(t^^t/i^ih§?ie7o. 7 0 (m7^m. -*<o 

6 1c mzSt^ LXy j^JU-/l^;^±Xiii 5 7, 5 7 <7) 

[00 7 7] 7x;P-;V-ffl;?itl:Tf*c5 7. 5 7 
{±, XTi;>ir"6 2, 6 2(CJ:oTBr:frMt#$itTiJ 
9.JRSM63. 6 3t;JK(£$fi7t;«.h-y>'N-7 1, 71 

m7mm. —ircDi^m^) i^y :t.)V'-ti^?i.±xi^5 

7. 5 7t7)§^aiS:«ilSJ:dtc5r-^TV'>S, 
[00781 ±ie«(£(CtJV^T. «r^^^4 3*^Hr:r 

^i^>^5S^i,zmxL. m^izy a,jv-)\^i&?).±x^ 

5 7, 5 7<?5^1v@S56 1 a, 6 1 aA<S;?c^5 2, 5 2 
F*3fcjlA-r-SJ:3tcir^. i/i, y x.iV—)V^?t.±X¥f^ 
5 7, 5 7(7)::Mia!6 1 b, 6 1 b j!p'S;ic^ 5 2 , 5 2 

to5feiig{cS«L, ;^r'j>'^62, e2<rm-^\,zi.-r> 

[0079] ::co*t®{wiJV^T, :7x/p-;pffl;^ii5:-r#: 
5 7, 5 7<03feJgg8i:;:?>'J-y2 1, 2 1 , SIX, Sife 
3R^^5/a-;1'4 6, ^5g^^i^jL-;l^4 7fcX>J- 
y2 1 , 2 Hi, itfClSIRg (3Fa^) Jrft^NtCtR-^-Cie 

[0 0 801 08t=i5V^T, H4'*0^{C^$f7.*J:3 
tc, 7t7T'f>'N'6 0c03ief5^a5«6 0b(*I^, ^RS=f^ 

{4, ^co3tfEji95«6 0 bffymm (fBts) *-f>itai 
u, u>'X2 7i&tn-tTJ^y-7"2 irt>vA5=hrs. -r 

h k , ^teJfS 2 4 cOfflISS 2 6 *<S7feSTF^ >'j.-}U4 6 
Uii^^-y Kg52 3!!)«®«LT»Slfm*Jg«LTV^^,C: 



[0081] ^^^^ i'*j.-/l^4 7c7)a7KLirV>5Bfe 

2 7i&tfrUT;^y-:/2irt'v7Jrt-s. -eux. J:^ 

3fe<i#»ifS2 4|*lT^K»r*<0ilL>5r*<'i>*3feL, m 
[0 0 8 2] 03^rV^LlI8Mit-^#8BL=3r*J«i> 

bx«^l3esg^^->'a-;^4 7ov^■r^^*>— :s-*»^{i5« 

rJTgS2 2cOP>-X2 7$-:A-LT^$ft 
^3t$n7t3fcJi. i-vX2 7t::J:0«^$*T.S, ^ 
n:. #^24rt^glSL. «SyfS2 4<0ffl|gP2 6T-^ 

10 0 8 31 ±iev>-m*^*t 03t«c7)X^3&« 

^tTV^Tt. -ec^X^iil^>'X2 7{cJ;-:.Tig^SfL 
S. ^-^(C, ^jSfcK2 4c7){i|gB2 6{i. ^'5-yFgP2 3 

fc{i=5:v^ (#jKS&245r»a-^-S^i:T\ a^^Wttc^ 

[0084]«SV>T, E9 2:#HSL=5r*«^>±iexy-y 
2 1 (01^11^ 2#BB) i7)^K<0««|$-iiH^^. B9{i 

\y^y^9]V<r>^^W('miX'-hh. ±i*cofll«i:^ 

[00 85] 1119 (;:iiV^T, ?lffl?9=-§-7 UiL'-trrJ'j? 
/US-S^LTiJO- -ecOHrr:J'^'yW7 Ki, rJ:^:7:5'/^ 

itSXU-y (3fe3^^:5'^'fflXU-r) 7 3. 
^i^'a.-/U4 6. ^5g^-^:i/i-/l'4 7i;, 
/s^i^yyi 2fcSS-ri>^-v •x7-4 8 tT-^figSn-C 

[0086] 3;^^':J'>'\'>i/>';^7 2{c{i, ;^y-:7*7 
3 t3«-r ■& ;^ y >/ h 7 4 3&>'^«$ixTV^^ . X •/ h 7 
4liS*jiI7 5tctt-S/.t:'?Bfi!c$irTv^S O^t.^'^' 

I^AA (04#B1) tR^rS)^) . 
[0 0 87] X»J-7'7 3{i. M^'J-r^^^'J— :7'2 1. 

2 lia(CiiMSI57 6$:ail§fi£«tCj: "o-w^zmscth:! 
hX-m'^^ixXii'O . -^<r>mmX":i^9 9/\^Wy 
7 2(c^*-r&Si;Sif=f<tA'^T-^-S. J: ^ t=3roTV^S . 
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[0 088] ^V^-C$^ic. 01 0^#SgL.^r35<^>_ha 

fLS;^U-r(c:ov>TgiBB^-S.. 01 O^i-eoxU-y 

m^f-^im. LTV COT. SBtS^J-micttiai-c^^?^ 

mizmy'^htii>x^}-f\t^ %yr^/^ii^:^=f=^if 

:^-)Vt<nmzittE:thi,<r>t'th. 

[0 08 9] 01 oKrfcv^-r. xy-ysui. 

2 2eo^ig^SS2 4 i: LTC0^:J^>f ^- F 

8 2?r^igLT««$^^TV^S. JBtrJ^-f K 8 2 
(4. ^S&2 4<0+>D«l±lciEiS§*tTfcO. 1SS (- 

o<7);^ii2^) co^gs 3*w-Y H 2 5. ajgffis 1 . atx 

i?^ y KSP2 3$r:fr-L.TJ'hg?t^aj$nTV^S. 
[0090];^y-y81 cO#ffl(coi ^TSiBJ-r S i: . 

'J-r8 Irt'^AItf -r&i:. ^K2 4<^){ig52 
6*«g3KSI^^:>''i-/l'-^f6HtTi^-rSx-^-«fc'5r-3 
T*3 0. fi-o, ffliJgP2 6{-(4i77-y h'gC2 3*>'5&^LT 
*i^®?r}Bfi£LTV^SC:i:*»^>, g«3fcJ4^jSK 2 4 

ti^mmtmm 2 4 cosig® 2 a *>*^> ajit l . ^^^f- 
=ti^:^-Mzm^y^ < A*f-r^ . 

[009 1] ^ittC^^fL. mty^^~v8 2t^^com 
mmi. ^>'X2 7ft:J:r>t:3U^-h$ii, y^yr^ 

[00921011 W01 otfox >j-ri,znvxm<om 
t^i>:^'j-y<ommmx'f>^. m(r>mt^h:^v-r 

9 Hi. ±ac7)xy-7'8 1 (01 0#,^) {zMLXn 
jf6y-(:^-V8 2i)^^<rmm^coi^i:iMtX\>^:S>. BP 
*>. X'J-ygm, ^:/^^-h'8 2*^^>c7)jMri3i; 
5r$7- (RMSC^t) 9 2l,zR%t^-±X. ^yT^J<cr, 
i^^izAm^^t^X^izm&^tiX\^h. t dii'-Lft#: 
mzmmti>t. ^y-(:f-]^8 2ii. ha N-2 5tC 

s^$ttTv>i>. t.fz. m.mwmm2A<n^>m± 
\iz'^^^x^m-hi.^\zmm^^m.^^x\^h. - 

$9-92«. «ift»240tf't^±*3*5V^T. ± 

iefBfeffitStL*<74 5- ffltfi^tl-riltS^fLTV^S. « 
fBc (-o<o;^«i0^) cO««E8 3<i. ;^r>f K2 5iOJ|gffi3 
IRV^^ y HaJ2 3 5-^Lr?hgf5fcSltfiSftTV^S. 
[0 0 9 3] XU-r9 IcOf^ffltCOV^TiffiBJ-r-Sfc. 
^3t:f^-^3j--H8 2*>^>cOMfS3fe<4, $7-9 2T'^R 
l=t$n/if*(cu:xX2 7(cJ:o-C3L>;<-h$n. 3167 

Lfft:^<7)3fe 3 ^. ( ^0jK ) (c^-^t- -5 . ^ ixtc^^ 
L. 3l^7T^v^'p«^S■et!^L-C§y^S^t3K^4. ±a>cOX'J 
-7-8 1 Of^ffli:|S|-i:'5r2.cOTUiBB?:««t-r^. 
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COO 94] i^. 5fiBe^^'f3r-K8 2^$9-9 2^0S 

(0095] ±M<^X y-T'S 1 , 9 1 ti, <*:<o 
1. ~5. Xoi.zW&rikfhZ.bi!fi-Q^h. 

ftT Ci =5: S P y XS— f*c{c?gj!g L^B&SgirRjt«<?^ 

Kfi. B5i^iM^i3t€•l^rfE7fe7r'^>'^'(cI6]{t•rssfr•^.s 
ti:it^'mib-ri>-i!m%yr^fm-^\mmi^y^'r 

5. ±iB4. iZ^tD-l&^^yr-^fmJjlhmm'^ 
[0096] JiLh^OX U -y&Lf— *;5t3K 7 t ^ ^'3K:^ 

[0097] -e^Offil, *f|Hfl{i*%HJ<0±i'&S^;c.^\,^ 

i^<^x';-y2i, 9 1, 9iffy^mi.m^<p^x^j- 

i^^i-^tcOt^S (•?-<7)IKfc:{i:J:»<0^:^fcJtfS8'J-& 
(0 0 98] ±a<50xy-y2 1 ^JilTOa. J;-? 

a. SS*lC7xyP-;l^6 1 $rSI^L3t5l57r-^>'<6 0 
(4 6. 47) bffM\,zittLh^ zixh(r>\.y-fixt^—-fj 



2 6 5:*L^L•omiev^■t'i^A^:(3^ffl<7)i|ggpt^Kl,^-f^^*> 
— *(C|6]»tTi!]ih^i. U'yX2 7 *tc^figL7tB&iS 
SSP3M«<7)SifeSS2 4 SrW-r-SSBB^r^^fl^fOrJT 
^22 t. ^n7'a52 2a:0t>/h§5r®*f*^*U15ia 
{11352 6lcS^-ri, fc t t{ci'(-J^*<|frlB3TgP2 2 1 1^ 

±ie a . <7)j»ft{ijjsox u 2 1 lizm-hWki:. m 

[0099] 

[||H9<7)^*] &±mmLi-zx^\,z^ ^^iKiea? 

S§5-i|-L., mm(^±^^j:^<r)^<,Z\i^ UyXim 
fig^ixTV^S. :?5>y HSBi. mimeom^lZ^LX 

fcO, :?'^-y h'gS<7)^|.Jg*{3Tg?i:|5].i:ffli::5r-SI»&n« 

-fl,ZX ^.^yr-i ^<>X\i^^=f:i^jL~)i'(n\^-fit 

mm^izxi^mm^tiiiZtTb^i^, m^j:<oi^$mjL 

[0100] »^«2 {-iet8?fT.7t*«Bflc= i^nf, 3 
rmiu>X7&m<r)mmz-^t ^^nmyy^^'^co 

[0101] ig*^3*=iete$a:rc3f:^BBcj:njf, 
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rJ'fflX U -f\,Z-ti,Z. t ifiX'% I b U3 S&m^^-t S . 

[0102] m^m4 izis^^iifz:$i^mizj:Kii. 9 
=7-/v^u<r)9W\±mx'mL^ix. ^<rm^\±/mfii-i 
Y<mimmz\t^ m.M^\'smm<nm.mx\m¥~w 
{cj^ja4^fiTv>i,ifc*^^,. v^v^-yMznth^:^ 

[0 1 0 3\mmm.5\,z%m.^i\.fz-j^%m,z^f\.\i.. a 

tt«oi^±*^'0^>tL§*-<i,, J: 0 j:v^7fe^^^^^'ffl;^y- 
[0 104] WM^^z%m.^i\.fz-immz^ix\t. 9 

=7 -y H m± . 3 r gptci^ LT ^'™t-s> h 1 1 
^sjitr s %\zn LxwM-^mn^nm-tc $ fix 

?:vmiz-t6 z t ti^x^ h . m^i'Hf<r)yj\t^mzm o 

9m:^ V -fiz-ti Ztt^X^^t\.^d ^i:m-t h . 
[0 10 5] W*«7tiem$iX7t*^B3tJ:^tf. P 

/i> , U >Xl,zX%i-th^a)m.(r>m}'-t:m±-th Z t ifX 
Vt-oX. 15j*S!)^^O|6]±Ai0f,iiSA»(^, J: I) J: 

[0 10 6] mt^ms^zim^ixrz-:^%mzxii\i . m 

--f^mx.fz)y^X99ii'iiZ^hZti)^t>. iOiV^P 
[0jB«OfSf#^ri}iBj] 

[01 ] *I^H^tcJ:&3K3^-^^m'J-rco— 
ff^®?r*-t0-C^ 0 , ( a ) {4iEilD0. ( b ) J4(«® 

[02] HI {h)<r>c-cmmmvhi>. 
y<r)m^mx'ht. 

[04] P-tr^'i5';Pc?D5i-«^«0-c*)S. 



[05] \^'^x99)va^:^^-f}m<^mmmx'hh, 

[06] UrT^j'i^/i.^oSiiariiacoifs^sSr^-ra-c 

s> 0 , ( a ) \i^^=i^iya.—iidfihh^^<rmm 

0. (b) <4fBt^v'jt-/Pi«ftSgp^J-<?)Brffi0T'ife 
[07 1 3fer^^<7)a«*|6l<7)BfcB0T*l> . 

[08] \^-^y9 9)\^t%T^9-im^Lfzm(o^^ 

[010] -;s^3l£7T'^v^'35i::fir|pIii«ffl^cfflv^^>^^s 
xv-y<7)mmmx$>&. 

[01 1 ] 01 ocoxv~yizftLxii&<7mt^i>xv 
~x<Dmmmxh^. 

[01 2] ea5M<7)3fe3^-^:5'O7f<T:ft'|Rl<OBr®0T-& 

[01 3] 01 2<ou-tx99fi'<r>7i<.^:^\sq<nmmmx' 
$>?>. 

[ 0 1 4 ] 0 1 2 <?D3l£r 5 ^^tO7f«:T*l6lOWrW0T-* 
[015] 01 2c7)xU-7'$r:rt-LT3K7r-f>'N>4>S 

[01 6] 01 2<7i7.'>J—Xf,z^^n^m\-t^j:'yXL 

t. 'i^^\,z7^Lfz^^<r>^\,zn^^wmxh 

2 1 ^U-y (3fen^^27^'IBxu-y) 
2 2 3rgC 
2 3 i^^xH^J 

2 4 mm^ 

2 5 jy^f K 
2 6 {SlgS 
2 7 )y>X 
2 8 SS® 

2 9 ^*eS® 

3 0.31 jfgffl 

3 2 ggia 

3 3 i1.^®(M) 

4 1 ^a^^^^ 

4 2 \y^T99)l' 

4 3 ^X^iT 

4 4 ^^99i\^Vyy 

4 6 >-*jL-;l^ 

4 7 i^' -/P ( 3t*^^ ) 

4 8 ^^-jX 

4 9 K^gp 

5 0 ^X^X^±.^ 
5 1 *SlrtS 



(ai))01-133665 (P2001-1 3U58 



5 2 

5 7 7 X J[^;um^^X ft: 
5 8 

5 9 7s'r'')V^^^^v^ 
60 3t:7r-f>'N' 

.6 1 yx,}V-)V 

6 2 XTUV^ 
6 3 iRSS 



6 4 Oy^^^T-A 
6 5 

6 6 r5ir»A;^u*yh 

6 7 SI^M 

6 8 cais 

6 9 «aM 

7 0 
7 1 



[011 




(b) 



2 (^ttn+i'^w:^*)-^) 

2 3-^7:7 l^gB 



[S3] 




2 4-3iattt 2 8. 3 0. 3 1 
2 6— «ftj 3 




4 \^^it^^09 
4 3-*7^i!^ 



[iai 5] 



[016] 
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F^^— ^{##) 2H037 BA04 BA13 BA31 CA07 CA08 
CA18 DA03 DA04 DA05 DA06 
5F041 AA41 DA13 DA81 EE04 EEll 
5F088 BAOl BA18 JA05 JA12 JA14 



